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' .1 AII '{S OF THE PRESENT RESEARCH
I t  was  i n  t he  ea r l y  twen t i es  t ha t  l , . l ha len  and  Jones l  r epo r ted  the  reac t i on
)e tween  an  a ry l su l f i ny l  ch lo r i de  and  hyd roxy lam ine .  I ns tead  o f  t he  expec ted  N-
t y d r o x y s u l f i n a m i d e  t h e  a r y l s u l f o n a m i d e  w a s  i s o l a t e d ' i n  h i g h  y i e l d ,  s e e  S c h e m e
1 , .1 .  The  au tho rs  p roposed  tha t  t he  su l f onamjde  was  fo rmed  by  i n t ramo lecu la r
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ox ida t i on  o f  t he  i n te rnnd ia te  N -hyd roxysu l f i nam ide .
S ince  tha t  t ime ,  seve ra l  i n te res t i ng  reac t i ons  o f  N -hyd roxy  compounds
w i t h  s u l f i n y l  c h l o r i d e s  h a v e  b e e n  i n v e s t j g a t e d .  A  s u r v e y  w i l l  b e  g i v e n  i n  S e c -
t i on  1 .2 .  One  o f  t he  mos t  impor tan t  a ims  o f  t he  resea rch  tha t  w i l l  be  desc r i b -
ed  he re  j s  t o  ob ta in  more  mechan i s t i c  i ns igh t  i n to  t hese  reac t i ons  and  to  s tu -
dy  t he  scope  o f  t he  rea r rangemen ts  i nvo l ved  i n  t hese  p rocesses .  Our  wo rk  i s
no t  res t r i c ted  to  N -hyd roxy  compounds  on1y .  The  co r respond ing  reac t i on  o f  a
hyd rope rox ide  was  a . l so  i nves t i ga ted  because  o f  i t s  s t ruc tu ra l  r esemb iance  w i th
hyd roxy l  am i  nes .  A  hyd rod i  su l  f i  de ,  wh i  ch  i  s  s t ruc tu ra l  1y  c1  ose l y  re1  a ted  to  t he
h y d r o p e r o x i d e ,  w a s  a l s o  s t u d i e d .
F i n a i i y ,  c o n s i d e r a b l e  a t t e n t i o n  w a s  p a i d  t o  t h e  N - c e n t e r e d  r a d i c a l s  a r i s -
i ng  as  i n te rmed ia tes  i n  some  o f  t hese  reac t i ons .  The re fo re ,  seve ra l  o f  t he
more  i n te res t i ng  rad i ca l s  ( ca rbamoy lam iny l s  o r u rey l s ,  R lRZN-C0-N-R , )  we re  9en -
e ra ted  v . ca  i ndependen t  rou tes  s ta r t i ng  f r om we l l - de f i ned  p recu rso rs .  Many  a t -
t emp ts  we re  made  to  ob ta in  t he  ESR (E lec t ron  Sp in  Resonance )  pa rame te rs  o f
t hese  t ypes  o f  r ad i ca l s .
U rey l s ,  l i ke  ca rboxamidy l s  (R ,CO- t l - n " ;  have  been  the  sub jec t  o f  many  s tu -
-  I  l '
d ies  du r i ng  the  l as t  decade ,  bu t  have  a lways  escaped  d i rec t  ESR de tec t i on  i n
so lu t i on .  I n  Sec t i on  1 .3  a  su rvey  o f  t he  l i t e ra tu re  o f  t he  ca rbony lam iny l
( -C0 -N-  )  r ad i  ca1  s  w i  I  I  be  p resen ted .
1.2 SURVEY AF TH€, LITERAIURE (]F REACTIONS OT N-HVDR0XV COI,IPJUNDS WTTH SUIFINYL
CH tOR 1'ES
The  repo r t  o f  Wha len  and  Jones l  was  fo l l owed  many  yea rs  l a te r  bJ la  number
o f  m o r e  o r  l e s s  r e l a t e d  s t u d i e s .  T h e s e  i n c l u d e  t h e  r e a c t i o n  o f  t - a l k y l s u l f i n y i
ch . i o r i des  (RS0-C1 ,  R  =  t - bu ty . l  o r  1 -adaman ty l )  w i t h  hyd roxy lam ines '  (RNH0H,  R
=  H ,  n -bu ty1 ,  cyc lohexy l  o r  t - bu t y1 ;  i n  one  case  N ,N-d ie thy lhyd roxy lam ine  was
u s e d ) .  I n  C h a p t e r  5  t h i s  r e a c t i o n  w i l l  b e  d j s c u s s e d  i n  m o r e  d e t a i l .  F u r t h e r -
more ,  t he  reac t ' i on  o f  t - bu t y l su l f i ny l  ch lo r i de  w i th  N -hyd roxyca rbamates ' ,
R N ( 0 H ) C 0 2 R '  ( R =  H ,  m e t h y l  a n d  R '  =  e t h y l  o r  m e t h y l )  w a s  i n v e s t i g a t e d  a n d  a
1 i k e 1 y  m e c h a n i s m  w a s  p r o p o s e d .  M o r e  d e t a i l s  a r e  g i v e n  i n  C h a p t e r  3 .
Du r i ng  the  cou rse  o f  ou r  wo rk ,  Hudson  and  co -worke rs -  pub l i shed  the  re -
su l t s  o f  t he  reac t i on  o f  me thy l -  o r  a r y l su l f i ny l  ch lo r i des  w i th  ox imes .  These
a u t h o r s  s u c c e e d e d  i n  i s o l a t i n g  a n  i n t e r m e d i a t e  p r o d u c t  i n  t h e  o v e r a l l  p r o c e s s ,
i . c .  an  0 -su l f i ny l  ox ime .  The  the rma l l y  i nduced  homo ly t i c  rea r rangemen t  o f
t h i s  c o m p o u n d  w a s  a c c o m p a n i e d  b y C I D N P  e f f e c t s  ( s e e  S e c t i o n  1 . 4 )  p r o v i d i n g  e v -
i dence  fo r  a  rad i ca l  canp  n rn .pqq  Tn  Scheme ' l . 2  t he  n ronosed  mechan i sm i s
p resen ted .
R1R 2C =N-0H
0
o !_ . ,  e t hc r  .  - 30  oCr
E l l N
fl
R l R 2 C = N - S R  +
0









R , R a C = N r  r  S R
0
l o r  R ,  :  H ,  R 2 = A r
Recen t l y ,  Hees ing5  and  co -worke rs  repo r ted  the  reac t i on  o f  N -benzoy l -N -
pheny lhyd roxy iam ine  w ' i t h  a l ky l su l f i ny l  ch lo r i des  (RS0-C . I ,  R  =  me thy l ,  n -p ropy1 ,
cyc iohexy l  o r  1 -adaman ty l ) .  i n  t h i s  case ,  t he  p roposed  i n te rmed ia te ,  an  0 -a l -
k y i s u l f i n y l - N - b e n z o y l - N - p h e n y l h y d r o x y l a m i n e ,  c o u l d  n o t  b e  i s o l a t e d .  I n  C h a p t e r
2  t h i s  reac t i on  w i  l  l  be  d i scussed  more  ex tens i  ve l y .
1.3 SURvEy 0F THE LITERATURE 0F At\lI0VL ANO R€LAT€D RATICALS
The  rad i ca l s  w i t h  gene ra l  s t ruc tu re  R -C0-N-R '  cons t i t u te  an  i n t r i gu ing
type  o f  N -cen te red  pa ran ragne t i c  spec ies ' .  These  spec ies  have  been  the  sub jec t
I.I AIMS dF THE PRESENT RESEARCH
I t  was  i n  t he  ea r l y  twen t i es  t ha t  | , Jha len  and  Jones l  r epo r ted  the  reac t i on
be tween  an  a ry l su l f i ny l  ch lo r i de  and  hyd roxy lam ine .  I ns tead  o f  t he  expec ted  N-
hyd roxysu l f i nam ide  the  a ry l su l f ona rn ide  was  i so la ted  i n  h igh  y ie1d ,  see  Scheme
1 .1 .  The  au tho rs  p roposed  tha t  t he  su l f onamide  was  fo rmed  by  i n t ramo lecu la r
0 0
n ,  
l d - c r  
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ox ida t i on  o f  t he  i n te rned ia te  N -hyd roxysu l f i nam ide .
S ince  tha t  t ime ,  seve ra l  i n te res t i ng  reac t i ons  o f  N -hyd roxy  compounds
w i th  su l f i ny l  ch lo r i des  have  been  i nves t i ga ted .  A  su rvey  w j l l  be  g i ven  i n  Sec -
t i on  1 .2 .  One  o f  t he  mos t  impor tan t  a ims  o f  t he  resea rch  tha t  w i l l  be  desc r i b -
ed  he re  i s  t o  ob ta in  more  mechan i s t i c  i ns igh t  i n to  t hese  reac t i ons  and  to  s tu -
dy  t he  scope  o f  t he  rea r rangemen ts  j nvo l ved  i n  t hese  p rocesses .  Our  wo rk  i s
no t  res t r i c ted  to  N -hyd roxy  compounds  on1y .  The  co r respond ing  reac t i on  o f  a
hyd rope rox ide  was  a l so  i nves t i ga ted  because  o f  i t s  s t ruc tu ra l  r esemb lance  w i th
h y d r o x y l a m i n e s .  A  h y d r o d i s u l f i d e ,  w h i c h  i s  s t r u c t u r a l l y  c l o s e l y  r e l a t e d  t o  t h e
hyd rope rox ide ,  was  a l so  s tud ied .
F i n a 1 1 y ,  c o n s i d e r a b l e  a t t e n t i o n  w a s  p a i d  t o  t h e  N - c e n t e r e d  r a d i c a l s  a r i s -
i ng  as  i n te rmed ia tes  i n  some  o f  t hese  reac t i ons .  The re fo re ,  seve ra l  o f  t he
more  i n te res t i ng  rad i ca i s  ( ca rbamoy lam iny l s  o r u rey l s ,  R lRZN-C0-N-Rr )  we re  9en -
e ra ted  v ia  i ndependen t  rou tes  s ta r t i ng  f r om we l l - de f i ned  p recu rso rs .  Many  a t -
t emp ts  wene  made  to  ob ta in  t he  ESR (E lec t ron  Sp in  Resonance )  pa rame te rs  o f
t hese  t ypes  o f  r ad i ca l s .
U rey l s ,  l i ke  ca rboxamidy l s  (R .CO- t l -R " )  have  been  the  sub jec t  o f  many  s tu -
- ' r a '
d i e s  d u r i n g  t h e  l a s t  d e c a d e ,  b u t  h a v e  a l w a y s  e s c a p e d  i r e c t  E S R  d e t e c t i o n . i n
s o l u t i o n .  I n  S e c t i o n  1 . 3  a  s u r v e y  o f  t h e  l i t e r a t u r e  o f  t h e  c a r b o n y l a m i n y l
( -C0 -N-  )  r ad i  ca1  s  w i  l  I  be  p resen ted .
I
o f  m a n y ,  l a r g e l y  t h e o r e t i c a l ,  i n v e s t i g a t i o n s ;  e s p e c i a l l y  t h e  q u e s t i o n  o f  t h e
e l  ec t ron i  c  s t ruc tu re  ( see  F i  gu re  1 .  1  )  o f  am i  dy1  rad i  ca l  s  (acy1  am i  ny1  s ,
R - C 0 - N - R ' ,  w i t h  R ,  R ' = a 1 k y 1  o r  a r y l )  h a s  b e e n  v e r y  c o n t r o v e r s i a l ' " .  I n  a  r
s t ruc tu re  t he  odd  e lec t ron  occup ies  a  mo lecu la r  o rb i t a l  wh i ch  i s  an t i symmet r i c
w i th  respec t  t o  re f l ec t i on  i n  t he  mo lecu la r  p1ane ,  whe reas  i n  a  o  s ta te  t he






F igu re  1 .1 :  t T -  and  o -e l ec t r on i c  s t r uc tu res  o f  am idy l s .
quan tum echan i . u l l l - 13  s tud ies  ve ry  s t rong  ev idence  l vas  p resen ted  tha t  ca r -
boxamidy l s  possess  a  n  s t ruc tu re .  Howeve r ,  t he  d i scuss ion  on  the  succ in im idoy l
r a d i c a l  i s  s t i l l  c o n t i n r i n g i 4 - 1 6 .  T h "  s t r u c t u r e  o f  t h e  u r e y l  r a d i c a l  ( c a r b a -
moy lam iny l ,  - -N -C0-N- )  has  been  the  sub jec t  o f  many  specu l  u t i ons lT -22 ,  mos t l y
b a s e d  o n  s t u d i e s  i n  a  s o . l i d  m a t r i x ;  n o n e  o f  t h e s e  s t u d i e s ,  h o w e v e r ,  h a s  g i v e n
a  de f i n i t e  ansvve r  t o  t he  s t ruc tu ra l . p rob lem.
Many  rad i ca l s  o f  t he  t ype  -CO-N-  have  l ong  been  recogn i zed  as  i n te rmed i -
a t e s  i n  c h e m i c a l  r e a c t i o n s  o f  N - h a l o a m i d e s 2 3 ' 3 6 ,  N - n i t r o s a m i d e s 2 4  a n d  o t h e r
p . l q 2 q
compounds " ' ^ " ' ' " .  The  ESR pa rame te rs  o f  t hese  rad i ca l s  a re  sca rce l y  known .
Fo r .examp le ,  no  ESR da ta  a re  ava i l ab le  f o r  succ in im idoy l ,  u rey l  and  ca rbamoy l
( R - N - C O r R ' )  r a d i c a l s .  A  f e w  E S R  d a t a  a r e  k n o w n  f o r  a m i d y l s 9 ' 1 0 ' 2 6  a n d  N - a l k o x y
amidy l s i l  , 27  ' 28 ,  nO- f , t -CO-n ' .  The  an l i dy1  rad i ca l s  we re  gene ra ted  pho tochemica l -
l y  f r om the  pa ren t  N -ch1o ro  compounds .
In  ou r  1  abo ra to ry  re l  a ted  c l  asses  o f  N -cen te red  rad i  ca l  s ,  su1  fonami  dy . l  s
2q ?n '  ?o ? ' l
" ' " "  1 R S 0 r N - R ' )  a n d  N - a l k o x y s u i  f o n a m i d y l s " " ' " '  ( R S 0 2 N - 0 R ' ) ,  h a v e  b e e n  g e n e r a t
ed  f rom the  pa ren t  N -b romo  compounds .  I n  subsequen t  s tud ies  t hey  we re  a l so  gen
e ra ted  by  o the r  me thods32 '33 .  su l f onamidy l52S '34 -36  and  N-a l koxysu l f onamidy l s2
have  a l so  been  p roposed  as  i n te rmed ia tes  i n  a  number  o f  chemica l  r eac t i ons ,  i n
c lud ing  the  pho todecompos i t i on  f  N -b romosu l fonamid . r34a ,  and  N-ch lo rosu l f on -
?/t  h
a m i d e s - - - ,  t h e  p h o t o l y s i s  o f  N - c y c 1 o a 1 k y 1 - N - n i t r o s o s u l f o n a m i d e s 3 5 a  a n d  N - c y -
c loa1ky1 -N-ha losu l f onamid . r35b  o r  y  t he  pe rsu ) fa te  ox ida t i on  o f  N -me thoxy -
b A n z p n p c r r ' l  f ^ n ^ r i . l o . 2 B
-Qu"" *' (n)
1.4 CHENIICALLV INOUCEO DVNAMIC NUCLEAR PALARTTATTON (CI 'NP)
T h e  m e c h a n i s m  o f t h e  r a d i c a l  r e a c t i o n s  t h a t  w i l l  b e  d e s c r i b e d  i n  t h i s
thes i s  s t rong l y  h inges  on  the  obse rva t i on  o f  po la r i zed  NMR spec t ra  o f  t he
p roduc ts  f o rmed  du r i ng  these  reac t i ons .  The re fo re ,  i t  i s  app rop r i a te  t o  g i ve
a  s h 0 r t  i n t r o d u c t i o n  o f  t h i s  p h e n o m e n o n ,  c a l l e d  C h e m i c a l l y  I n d u c e d  D y n a m i c
N u c l e a r  P o l a r i z a t i o n ,  s h o r t l y  C I D N P J / .
I n  1967  the  f j r s t  examp les  o f  C IDNP e f fec t s  i n  rad i ca l  r eac t i ons  we re  re -
?ap o r t e d " " .  S i n c e  t h e n ,  m a n y  s t u d i e s  o f  t h e s e  i n t r i g u i n g  e f f e c t s  h a v e  a p p e a r e d ,
n o t  o n l y  i n  i H - N M R  s p e c t r o s c o p y ,  b u t  a l s o ,  f o r  e x a m p l e ,  f o r  2 H ,  1 3 C ,  1 5 N ,  1 9 F ,
3 I P  a n d  I l 9 g 6  n u 6 l e i .  0 n  t h e  b a s i s  o f  t h e s e  e a r ' l y  e x p e r i m e n t s ,  a t h e o r y  f o r
C IDNP was  deve loped  by  Kap te in  and  l os te rho f f39 ,  C loss40 ,  Ad r i an4 l  and  o the rs
37b- ' " ,  
w h i c h  w a s  c a l l e d  t h e  " r a d i c a l  p a i r  t h e o r y " .  A c c o r d i n g  t o  t h i s  t h e o r y ,
t he re  a re  t h ree  bas i c  requ i remen ts  f o r  C IDNP to  occu r :
i )  T h e  f o r m a t i o n  o f  a  r a d i c a l  p a i r ,  i n  a  s o l v e n t  c a g e ,  e i t h e r  i n  a  s i n g l e t
( S )  o r  a  t r i p l e t  ( T )  s t a t e ;
r i )  i n te rsys tem c ross ins42  ( f -S  m ix ing )  due  to  t he  d i f f e rence  be tween  the  ra -
d i ca l  g  f ac to rs  and  odd  e lec t ron -nuc lea r  hype r f i ne  i n te rac t . i on ,  caus ing  a
d i s t u r b a n c e  o f  t h e  B o l t z m a n n  d i s t r i b u t i o n ;
i i i )  r e l axa t i on  p rocesses  i n  bo th  t he  rad i ca l s  and  the  p roduc ts  o f  t he  rad i ca l
p a i r .  T h e  f o l l o w i n g  t a b l e  e l u c i d a t e s  t h e s e  r e l a x a t i o n  ( a n d  s o m e  o t h e r )  e f -
f e c t s  w h i c h  d e t e r m i n e  w h e t h e r  o r  n o t  C I D N P  w i l l  b e  o b s e r v e d .
T ime  sca le
1 0 - 1 1  _  1 0 - 1 0
t o - 1 0  -  t o - 7
- q  - R
1 0 -  - 1 0 -
10-6  -  1o-5
1 o - 5  -  1 o - 3
|  - 2 0 s .
P rocess
P.r inary recombinat  j ,on
Seconda ry  r ecomb ina t i on
In te r sys tem c ross ing  (S -To  n i x i ng )
E lec t r on -sp in  r e l axa t i on ,  T2
Nus lea r - sp in  r e l axa t i on  i n  t he  rad i ca l ,




Pr imary  recomb ina t i on ,  i . e .  r ecomb ina t i on  immed ia te l y  a f t e r  f o rma t i on  o f  t he
r a d i c a l  p a i r  w i 1 i ,  i n  g e n e r a l ,  n o t  g i v e  r i s e  t o  C I D N p 4 3 .  W h e n  t h e  r a d i c a l s  o f
the radical  pa. i r  have re-encountered af ter  a shor t  t ime we speak of  secondary
r e c o m b i n a t i o n ,  a  p r o c e s s  t h a t  a c t u a l l y  c a u s e s  p o l a r i z a t i o n  o f  t h e  r e c o m b i n a -
t i on  p roduc ts .  I n te rsys tem c ross ing  i nduces  a  d i s tu rbance  o f  t he  Bo l t zmann
? ? h
d i s t r i b u t i O f l " ' " ,  r e s u . l t i n g  i n  t h e  p o l a r i z e d  N M R  s p e c t r a .  T h i s  5 - T o  m i x i n g  i s
dependen t  on  the  magn i tude  o f  t he  hype r f i ne  coup l i ng  cons tan t  A .  To  re laxa t i on
A 1  L
' " ,  t . 0 . s p i n - s p j n  r e l a x a t i o n  i n  t h e  r a d i c a . l s  c a n  d e s t r o y  t h e  s p i n  c o r r e l a t j o n
o f  t h e  r a d i c a l  n a i r -  r e s u l t i n g  i n  a n  a b s e n c e  o f  C I D N P  e f f e c t s .  T l  r e l a x a t i o n 3 T c'  r s "  t
' i s  t he  p rocess  whereby  nuc lea r - sp in  re laxa t j on  i n  a  componen t  o f  t he  rad i ca l
p a i r  c a u s e s  a n  e x t i n c t i o n  o f  p o l a r i z a t i o n  f o r  t h e  e s c a p e  p r o d u c t ;  t h e  s o l v e n t
a l s o  p l a y s  a  r o l e  i n  t h e  T f  p r o c e s s .  F i n a l l y ,  i t  s h o u 1 d  b e  n o t e d  t h a t  t h e  n u -
c l e a r - s p i n  r e i a x a t i o n 3 7 t  i n  t h e  p r o d u c t s ,  T f ,  i s  a  s l o w  p r o c e s s  a n d  t h e r e f o r e
I
CIDNP can  be  obse rved  du r i ng  fo rma t i on  o f  t hese  p r0duc ts  f r om the  rad i ca l  pa i r .
A  s i m p l i f i e d  s c h e m e  ( S c h e m e  1 . 3 )  p l c t u r e s  t h e  m o s t  r e l e v a n t  p r o c e s s e s  i n v o l v e d
' i n  f r ee - rad i ca l  cage  reac t i ons .











s  o r l  7 /A-B A.  .B  \_  
J -ecomb n . r  on
- :
> A.B
( r e c o m b  n a l  . .  )
A  .  B  , / a  1  B
- N  r r /  ' N  - H
(  d  3 t r o p o r l  a . a t ' o n  I
A qua l i t a t i ve  exp ress ion  wh ich  i nd i ca tes  whe the r  enhanced  abso . rp t i on  o r  em is -
s i 0 n  w i l l  b e  o b s e r v e d ,  w a s  d e v e l o p e d  b y  K a p t e i n 4 3 .  T h r r ,  K a p t e i n ' s  r u l e 4 3  e n -
a b l e s  o n e  t o  p r e d i c t  t h e  s i g n  o f  t h e  p o l a r i z a t i o n  f r o m  t h e  e q u a t i o n :
f  =  u . e  . A q . A .
ne 'l
f ^ ^  i s  t h e  s i g n  o f  t h e  o b s e r v e d  e f f e c t ,  b e i n g  p o s i t i v e  ( + )  f o r  e n h a n c e d  a b s o r p -
i le
t i o n  ( A )  a n d  n e g a t i v e  ( - )  f o r  e m i s s i o n  s i g n a l s  ( E ) .  u  r e p r e s e n t s  t h e  p r e c u r s 0 r
m u l t i p l i c i t y :  p o s i t i v e  f o r  T  p r e c u r s o r s ,  n e g a t i v e  f o r  S  p r e c u r s o r s .  e  r e p r e -
sen ts  t he  na tu re  o f  t he  p roduc t  f o rmed ,  r . e .  r ecomb ina t i on  (e  =  + )  o r  escape
( c  =  - ) .  A g  i s  t h e  d i f f e r e n c e  i n  r a d i c a l  g  f a c t o r  o f  t h e  t w o  " c a g e d "  r a d i c a l s .
Fo r  examp le  i n  Scheme 1 .3  f o r  p roduc t  AX ,  Ag  -  gA  99 ,  f o r  p roduc t  BX  the  Ag
c n ^ , . r . 1  , r r  , i  -  -  - - r i , j r - , ' y .  
, f . -  , t ,  . : i , t  , : . t . , i -  - ' :  _ r , ;  1 . . i 2 - t t C 2  - : : : . ' : 1 ; " :  : t " t r 1 n t. ..;
be tween the  unpa i red  e iec t ron  and the  nuc leus  o f  the  rad ica l  responstb le  fo r
CIDNP.  The magn i tude o f A,  d i rec t l y  de termines  the  in tens i ty  o f  the  CIDNP e f -
f e c t s * .  I n  f a c t ,  t h e  C I D N P  t h e o r y  i s  r a t h e r  c o m p l i c a t e d 3 T ' 4 3  b r t  w i t h  t h e  a j r
o f  t h e  b a s i c  c o n c e p t s  d e s c r i b e d  h e r e ,  i t  i s  p o s s i b l e  t o  i n t e r p r e t  t h e  C I D N P
s p e c t r a  t h a t  w i l l  b e  p r e s e n t e d  i n  t h i s  t h e s i s .
1.5 CONTENTS Ar THIS THESIS
T h i s  i n t r o d u c t i o n  w i l l  b e  f o l l o w e d  b y  a  d i s c u s s i o n  o f  t h e  r e s u l t s  o f  t h e
reac t i on  be tween  seve ra l  N -hyd roxysu l f onamides  and . t -bu ty l su l f i ny l  ch lo r i de .
D u r i n g  t h i s  r e a c t i o n  a  r e a r r a n g e m n t ,  i n v o l v i n g  t h e . i n t e r m e d i a t e  f o r m a t i o n  o f
su l f ony l  and  su l f onamidy i  r ad i ca l s ,  occu rs .  The  chemica l  behav iou r  o f  t hese
rad i ca l s  w i . l l  be  d i scussed  (Chap te r  2 ) .  Upon  reac t i on  o f  N -hyd roxyu reas  w i th
t - b u t y l s u l f i n y l  c h l o r i d e ,  t h e  u r e y l  r a d i c a l s  t h u s  f o r m e d  e x h i b i t  r e m a r k a b l e
f e a t u r e s .  T h e  r e s u l t s  w i l l  b e  d i s c u s s e d  i n  C h a p t e r  3 .  T h e  c h e m i c a l  b e h a v i o u r
o f  u rey l  r ad i ca l s  p romp ted  us  t o  ca r r y  ou t  an  ESR spec t roscop i c  i nves t i ga t i on
o f  t hese  u rey l s ,  i n  t he  hope  to  de te rm ine  the i r  ESR pa rame te rs .  Some u rea - re -
l a ted  rad i ca l s  we re  i nves t i ga ted  too .  The  resu ' l t s  a re  g i ven  i n  Chap te r  4 .  F i -
na l l y ,  i n  Chap te r  5  we  desc r i be  t he  reac t i on  be tween  t -bu ty l  hyd rope rox ide  and
- t - b u t y l s u l f i n y l  c h l o r i d e .  A n  a n a l o g o u s  r e a c t i o n  o f  t - b u t y 1  h y d r o d i s u l f i d e  w i l l
a l s o  b e  d i s c u s s e d .
A  A  A C .
A  p a r t  o f  t h e  w o r k  d e s c r j b e d  i n  t h i s  t h e s i s  h a s  b e e n  p u b l i s h e d - - ' " .
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